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PROBLEM TO BE SOLVED: To simultaneously measure physical property values of a viscosity and a 
density of a liquid highly accurately with the use of a tuning fork vibrator, by separating a vibrating part to a 
fixed part and a main body part via a slit extending in a sectional direction and bonding a piezoelectric body 
to the main body part. 

SOLUTION: Two vibrating parts 12 are coupled at a base part 1 1 , thereby forming a tuning fork vibrator of a 
U-shaped cross section. Two slits 13 are cut in each vibrating part 12 at both sides in a breadthwise 
direction to extend in a sectional direction. A main body part 16 and two fixed parts 18 are integrally formed. 
Piezoelectric bodies 14, 15 are bonded to the vicinity of the base part 1 1 of the main body part 1 6. Only the 
main body part 16 vibrates. A liquid enters also the slits 13, and therefore a viscous resistance of the liquid 
acts to the main body part 16 by the fixed parts 18. A size of the viscous resistance is proportional to a 
velocity gradient of the liquid in touch with a vibrating face. A constant of the proportion becomes a viscosity 
of the liquid. A sensor that can measure a viscosity and a density of a liquid at the same time is obtained 
with the use of a system detecting a vibration frequency and an effective value of a secondary output 
voltage of the tuning fork vibrator. 
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